Control of ciliary beat by calcium: the effects of lindane, a potent insecticide.
The ciliary beat and cell motility of Dunaliella, a biflagellate unicellular green alga, have been studied by means of computer analysis of high-speed microcinematography and laser doppler velocimetry. Lindane was found rapidly to inhibit cell velocity in less than 5 min. and in a dose-related manner. After the initial 5-min. period, inhibition remained nearly stable for at least 3 hr. The waveform of the ciliary beat was not uniformly affected by lindane and only the effective stroke was greatly slowed down. The recovery stroke was not significantly modified, and the general form of the wave did not seem to be altered. Bending parameters automatically measured from high-speed movies showed that lindane induced a considerable lengthening of the initiation phase of wave propagation. Since lindane interacts specifically with calcium transport and can induce an increase in cytoplasmic calcium, the strong effect of lindane on ciliary beat is probably correlated with a modification of the calcium balance of the cell. These results support the hypothesis of a control of bend initiation by calcium.